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On the basis of existing literature, efficient oral hygiene was found to

have a caries preventive effect. The quality of the'cleaning appears to

be more important than the frequency of its performance. Professional

tooth cleaning at regular intervals may inhibit caries on all tooth sur-

faces. The effect of self-performed oral hygiene has been demonstrated
- mainly on free smooth surfaces and on front teeth.
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It is well documented that oral hygiene
measures can prevent gingvitis (39, 41,
44, 46, 65), but their effect on caries has
been labelled as controversial in com-
monly referred reviews (5, 15, 18, 31)
and a recent textbook (56). However,
the series of professional plaque con-
trol studies, started by the Axelsson/
Lindhe group in Sweden about ten
years ago (40), has created new interest
in the association between mechanical
oral hygiene and caries.

Fluoride has proven successful in the
prevention of dental caries, but it only
provides a partial solution to the caries
problem. On the basis that dental pla-
que is & prerequisite for the develop-
ment of caries (45), it was considered
appropriate for the present study to re-
view the scientific evidence related to
the effect of mechanical oral hygiene
measures on caries. Methods and
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means of plaque control and mechan-
isms by which plaque induces caries are
beyond the scope of the present review.
Relevant literature will be discussed
under the following headings:

Oral cleanliness and caries

Prevalence studies based on:
I. Reported brushing frequency
2. Oral hygiene assessment

Increment (incidence) studies

Clinical trials with self-performed oral
hygiene:

1. Undocumented effect on plaque

2. Ineffective plaque removal

3. Effective plaque removal
Professional tooth cleaning programs:

l. Including fluoride
2. Balancing the effect of fluoride
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When evaluating the caiies preven-
tive effect of oral hygiene measures, the
total number of lesions as well as the
type of lesions may be pertinent. Pub-
lished data dealing with this subject do
not always permit a detailed analysis of
such parameters. Therefore, percentage
differences between the groups are
given in Tables 1-4.

ORAL CLEANLINESS AND CARIES IN
PREVALENCE STUDIES

Reported brushing frequency

Studies in this field do not give much
support to the view that oral hygiene
prevents caries. Mostly modest differ-
ences in total caries prevalence have
been found between frequent, regular
and irregular brushers (4, 19, 23, 53, 54,
62, 64) (Table 1). In one study, 3-4
times more decayed smooth surfaces
were recorded among non-brushers
than among daily brushers (3). In
another study, 40 % lower caries pre-
valence was found among frequent
than among infrequent brushers (14),
but this difference was later attributed
to the exposure to fluoridated tooth-
paste (60). In a study of young adults, a
lower prevalence of decayed surfaces
among the frequent toothbrushers was
balanced by a higher prevalence of
filled surfaces (23). In a group of dental
students, the frequent brushers had a
higher caries experience than the once
daily brushers. However, the oral hy-
giene of the frequent brushers was no
better (22).

As children grow older, DMF-figur-
es increase and tooth-brushing habits
tend to improve (53). Thus, a negative
relationship between oral hygiene and
caries may appear when the age factor
is not taken into account (19, 53, 62). A
more fundamental weakness of pre-
valence data is that the older the indi-

vidual, the less expressive the data are
for the actual caries activity.

None of the above studies tested the
direct association between oral hygiene
and caries prevalence. In some studies
the' oral hygiene tended to be better
among the frequent brushers (3, 4, 14,
23, 53), but this was not always the case
(22) (Table 1). Generally, reported
brushing frequency bears little relation
to caries prevalence.

Oral hygiene assessment

In some studies, oral hygiene was re-
corded as good/fair/neglected or
clean/dirty, without defining the terms
precisely. The «clean» mouths tended
to have lower caries activity (19) or lo-
wer DMF-figures (48, 73) than the
«dirty» ones, but the over all differen-
ces were small (Table 2). In one study
the incisors and premolars had signifi-
cantly less caries in the «good» than in
the «neglected» oral hygiene group
(48).

Plaque index systems are mainly de-
veloped for studying the relationship
between plaque and periodontal dis-
ease, and have certain limitations re-
garding caries. Few lesions develop on
free smooth surfaces, where plaque
data are easily obtained. Most of the
lesions develop in contact areas, where
assessment is more difficult, and in fis-
sures, where plaque is not recorded at
all.

In some of the studies, low plaque
index scores were associated with lower
DMF-figures (26, 51, 59), but in others
this relationship was not observed (52,
68) (Table 2).
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Table 1. Oral hygiene and caries. Prevalence studies based on reported brushing frequency

Daily Difference Age Reference
frequency in caries group Author(s)/year number
once / never 15% 5-15 Brucker/43 19
twice / once none [-16 Sen Savara & Suher/55 62
regular / never - 14 % 12 Miller/61 54
once / <once n.s. 4-17 McKendrick/72/73 53
twice / <once 40 % 9-13 Berenie et al./73 14
twice / once none 13-15 Ainamo & Parviainen/79 4
twice / never n.s. 18-24 Smith & Striffler/63 64
thrice / once - 40 %* 20-25 Curson & Manson/65 22
thrice / once n.s. 17-29 Dale/69 23
once / never n.s.** 18-26 Ainamo/71 3

* higher caries prevalence among the frequent brushers
** for facial surfaces a linear decrease with increasing brushing frequency
n.s.: No statistically significant difference

Table 2. Oral hygiene and caries. Prevalence studies based on hygiene assessments

Differ-

Hygiene Hygiene encesin | Age Reference
criteria levels caries  |group Author(s)/year number

- good / neglected 16.5% |12-14|Mansbridge/60 48

- clean / dirty 68 %/88 %*| 5-15|Brucker/43 19

- good / neglected 15.5% 6-17|Helsedirektoratet/73 73
Own index 4*xx 7 1 45.5.% 6-10]McCauley & Frazier/57 51
OHI 04 / 2 n.s. 12-14{Trubman/63 68
Modified OHI | <5 /  10-12 n.s. 13 [McHugh et al./64 52
OHI-S <l 7/ >2 50.0 % 9-13{Ripa/74 59
Own index 0 / 2 k% 7-15|Gllzow/65 26

*  Percentage of children with active caries
** 4 is the highest level of cleanliness
*** Significantly lower DMFS scores only in the 10-12-year age group

Table 3. The Karlstad studies (1973-1978). Annual caries increments by different professional
toothcleaning frequencies

Annual o

Frequency of caries increment Caries Age Reference
cleaning test control reduction group Period number
forthnightly 0.06 3.06 98 % 7-14 Ist year 40
forthnightly 0.12 3.25 94 % 8-15 2nd year 6
monthly 0.24 3.56 93 % 9-13 3rd year 42
every 2nd month 0.37 4.68 92 % 15-16 3rd year 42
every 2nd month 0.28 3.20 91 % 10-17 4th year 8

0.03 1.53 98 % <35
every 2nd/3rd 0.00 0.90 100 % 36-50 } three years 9
month 0.00 0.13 100 % > 50
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ORAL CLEANLINESS AN CARIES
INCREMENT STUDIES

In longitudinal studies repeated assess-
ments of oral cleanliness over two and
three years have been related to the ca-
ries increments during the same period
of time (12, 32, 66, 69). In all the four
studies children with good oral cleanli-
ness tended to develop less caries.
However, statistical significant differ-
ences were limited to teeth erupting
during the study (69), free smooth sur-
face caries (12), or front teeth (66).

The expected relationship between
oral hygiene and caries seems apparent
when comparing the extremes of oral
cleanliness. However, for the interme-
diate situations definite associations
are seldom observed.

An important limitation of corre-
lation studies is that they do not necess-
arily reflect a direct cause and effect re-
lationship. Oral hygiene habits may
well be associated with other caries re-
lated factors such as diet, use of fluo-
rides, age and regular dental care. Such
interference can only be eliminated by
controlled clinical trials.

CLINICAL TRIALS WITH SELF-PER-
FORMED ORAL HYGIENE
PROGRAMS

Undocumented effect on plagque

The effect on caries increments of pre-
ventive programs including oral hy-
giene measures has been reported both
as successful (24, 35, 49, 50) and unsuc-
cessful (25, 29, 30, 57, 70). Two studies
giving separate data for anterior teeth
and free smooth surfaces, showed a
greater caries preventive effect on these
more accessible areas (49, 70). How-
ever, the lack of plaque assessments
and the fact that most of these pro-
grams (29, 30, 35, 49, 50, 57) included
other preventive measures invalidate
conclusions regarding oral cleanliness
per se.

Ineffective plague removal

Three studies on daily supervised
brushing and flossing in children be-
tween 10-15 years of age gave little or
no reduction of plaque scores and of
caries increments over periods of one
(2) and two years (33, 63). These reports
illustrate the difficulties in improving
the oral hygiene of children on a long-
term basis (39). They provide little ba-
sic information about the hygiene/ca-
ries relationship.

Effective plaque removal

Daily brushing under supervision in 9-
to 1l-year-old Swedish children redu-
ced plaque scores significantly, but not
the total caries increments in the non-
fluoride groups (39). However, for the
buccal surfaces where brushing was
most efficient the caries increment was
lowered. Weekly motivation and in-
struction of 11-14 year old children for
a period of 19 months, reduced the pla-
que scores, and gave a corresponding
decrease in DMF increments (21). A
parallel effect on plaque scores and
DMF increments was also claimed by
instruction programs comparing elec-
tric and manual toothbrushes (67).

Some of the trials on hygiene moti-
vation and instruction (39, 40, 70) and
a few cleanliness surveys (3, 12, 48, 66)
considered the effect in different areas.
The association between plaque and
caries was most apparent in front teeth
(48, 49, 70) and in free smooth surfaces
(3, 12, 39, 49, 70). Since these areas are
most easily reached by selv-applied
brushing (28, 38, 43), the findings sup-
port the opinion of a direct effect of
oral hygiene on caries.

It seems fair to conclude that in lo-
cations subjected to efficient hygiene,
caries increments can be reduced.
However, self-performed mechanical
oral hygiene has not been an effective
way of preventing dental caries.
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PROFESSIONAL TOOTH CLEANING
PROGRAMS

Including fluoride

Regular, professional removal of pla-
que was the new component of the
Karlstad preventive model. In the early
seventies Lindhe and Axelsson started
a comprehensive preventive program
on a group of school children with high
caries prevalence. In addition to parent
engagement and diet counselling, a de-
dicated prophylactic nurse carried out
fortnightly professional tooth cleaning
with a fluoridated paste as well as giv-
ing oral hygiene instructions. The pro-
gram resulted in a high level of oral
cleanliness and practical eradication of
caries, surpassing previous caries pre-
ventive studies (6, 40). This triggered a
series of trials by the same group (Table
3) and by others (Table 4). The caries
preventive effect of the Karlstad model
was essentially confirmed (34) and it
also proved effective on selected
groups of «risk children» (17, 37).

The extention of the cleaning inter-
vals in the Karlstad studies to one and
two months did not diminish the effect
during an additional two-year-period
(8, 42). Treatment intervals from one to
three months have given large reduc-
tions of caries in adults (9), adolescents
(47, 49) and children (13), while one
study gave a small reduction (11)
(Table 4). On the other hand, bi-annual
professional cleaning, with or without
topical fluoride, did not affect oral hy-
giene, gingivitis or caries (61).

The caries reductions obtained in
professional tooth cleaning trials which
included fluoride (Table 4), greatly sur-
pass programs based on topical fluo-
ride alone (16, 20, 55). This suggests
that the oral hygiene per se has a caries
reducing effect. However, the separate
contribution of the hygiene component
cannot be estimated from the combined
programs.

*
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The few studies in which the fluoride
effect can be disregarded are therefore
of special interest (Table 4).

Balancing the effect of fluoride

Daily professional flossing in six-year-
old children reduced approximal caries
increments by 44 % during the first
eight months and by 78 % during a sec-
ond school year (71, 72). The study em-
ployed the half mouth technique. It was
suggested that the limited preventive
effect observed during the first school
year might be due to small approximal
lesions, undiagnosed at the baseline
examination.

The forthnightly professional tooth
cleaning in the Karlstad model was tes-
ted also without inclusion of fluoride.
During a one year trial, caries inhi-
bition was achieved both with and
without fluoride (7), showing that the
plaque control was the essential factor.
When the professional tooth cleaning
was substituted by supervised self-
performed hygiene, part of the caries
preventive effect was lost (10). This
suggests that the «professional means»
gave better cleaning in the caries sus-
ceptible areas. Forthnightly pro-
fessional tooth cleaning and instruc-
tion over two years in low caries activ-
ity children gave 64 % less caries incre-
ments than a topical fluoride program
(36).

Fortnightly professional toothclean-
ing with a non-fluoridated polishing
paste and no special oral hygiene in-
struction, reduced caries increments by
70 % after one year in 7-year-old chil-
dren (58). When the cleaning interval
was extended from two to three weeks
during a second year of the same study,
part of the effect was lost (1).

In a large scale field study of 7-to
16-year-old children Hamp and co-
workers applied professional tooth
cleaning and hygiene instruction every

third week. After one year, the caries
increment was 20 % lower in the test
group. The reduction reached approxi-
mately 60 % during the second and
third years (27).

In conclusion, these professional
tooth cleaning programs without fluo-
ride (7, 71, 72) or with balanced fluo-
ride regimes in the test and control
groups (1, 27, 36, 58), corroborate the
view that efficient oral hygiene is a ca-
ries preventive measure.

General conclusions

The remarkable caries preventive effect
obtained by professional tooth clean-
ing contrasts the moderate and variable
results by self-performed oral hygiene.
Professional cleaning seems to be effec-
tive on all tooth surfaces and appears to
be the more predictable method. An
oral hygiene level sufficient to prevent
caries, is difficult to maintain on all
tooth surfaces by self-performed clean-
ing. Although self-performed oral hy-
giene has not been the most efficient
way, in the combat of dental caries,
some effect has been demonstrated,
and combined with its beneficial effect
'on periodontal health, the promotion
of oral hygiene procedures is justified.

It remains to be seen whether the
superiority of professional cleaning is
due to plaque removal in areas where
self-performed programs fail, or to a
more thorough surface treatment.

The existing methods for self-perfor-
med oral hygiene should be evaluated
particularly as to their efficiency in re-
moving plaque in the caries susceptible
sites. For caries prevention the quality
of the cleaning may be more important
than its daily performance.
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